Calmodulin. Production of an antibody in rabbit and development of a radioimmunoassay.
Calmodulin, a heat-stable Ca2+-binding protein (Mr = 16,700) found in all eukaryotes, is a multifunctional modulator, mediating many of the effects of Ca2+ in cellular functions. The protein was derivatized with 1-fluoro-2,4-dinitrobenzene (DNB) to give 3 mol of DNB/mol of calmodulin (DNB3-calmodulin). The dinitrophenylated protein was almost as active as native calmodulin in stimulating bovine brain Ca2+-dependent phosphodiesterase. Incorporation of the dinitrophenyl groups renders calmodulin highly antigenic in the rabbit; native calmodulin is a weak antigen. Rabbits immunized with DNB3-calmodulin produced specific antibody against both DNB3-calmodulin and calmodulin. Using the immunized serum, a radioimmunoassay was developed for calmodulin, the sensitivity for DNB3-calmodulin and calmodulin being approximately 0.2 and 2 pmol, respectively. Although the sensitivity of the radioimmunoassay for calmodulin is comparable to the enzyme assay of calmodulin with Ca2+-dependent phosphodiesterase, the radioimmunoassay affords the detection of calmodulin on the basis of antigenic determinants, and thus measures calmodulin in terms of polypeptide structure instead of its ability to stimulate an enzyme. Further, the accuracy of the radioimmunoassay is not affected by the presence of a heat-labile inhibitor protein, which affects the enzyme assay to give an apparent underestimation.